Introduction
It is estimated that injury is responsible for 10% of the global burden of disease [1] , resulting in around 5 million deaths annually [2] , 90% of which occur in low and middle income countries [3] . Road traffic injuries are the leading cause of death in people aged 15-29 years [4, 5] with the World Health Organization (WHO) Africa Region having the highest fatality rate worldwide [6] . In addition to mortality, injury is associated with a high burden of morbidity and economic cost accounting for 6% of global years lived with disability [7] . Sierra Leone is a country situated on the West coast of Africa with a population of just over 7 million people. It is amongst the world's poorest countries, ranked 179 out of 188 countries in the Human Development Index with a life expectancy of 53 years [8] with injury representing 7% of the burden of disease [9] and responsible for an estimated 325,000 deaths [10] . It is currently recovering from the worst Ebola epidemic on record during which 221 health care workers lost their lives [11] and medical and surgical services were severely disrupted across the country, including at the only adult tertiary referral centre [12] . Even prior to the epidemic, trauma and emergency capacity were limited [13, 14] , with a yearly non-fatal injury prevalence of 12.4% and fatal injury prevalence of 5.6% [10] .
The emphasis is now on health sector recovery and capacity building, with Emergency Care included as an Essential Health Service [15] and the establishment of a National Medical Emergency Service [11] and strengthening of the referral system as part of the country's National Recovery Plan. The World Health Assembly resolution 60. 22 highlights the need for strengthening emergency care systems to reduce the burden of disease from acute injury and illness [16] and one of the aims of the Sustainable Development Goals is to halve the number of global deaths and injuries from road traffic accidents [17] by 2020.
With this in mind, Connaught Hospital, the only adult government referral hospital in Sierra Leone has re-opened its refurbished emergency centre, used as an Ebola isolation unit during the epidemic, and is in the process of strengthening its trauma service. Data on the burden of trauma in Freetown, the capital of Sierra Leone is limited. There is currently no formal trauma registry and no established pre-hospital emergency service. The aim of this study was to assess the volume of trauma presenting to the national referral hospital in order to focus resources, direct training and lobby for improved preventive measures.
Methods
Connaught Hospital is the national government referral hospital based in the capital, Freetown. With 300 beds, it is the only adult tertiary care centre in the country and serves a local population of 2 million people. It provides both adult and paediatric surgical services, acute medicine including treatment for HIV and TB and has recently opened a refurbished emergency centre (EC) and trauma admissions unit. King's Sierra Leone Partnership is a capacity-building organisation which has been working in partnership with Connaught in-country to improve health and health services, including emergency care, in Sierra Leone since 2013.
We conducted a retrospective observational study of the traumarelated EC attendances and subsequent admissions to the acute trauma ward between January and March 2016, just under 2 months after the country was initially declared free of Ebola. A standardised data collection tool was developed to include information on patient demographics, triage classification, injury details including mechanism and body region affected and, for those admitted, we examined surgical interventions and length of stay.
Multiple sources of data were utilised to ensure adequate reliability. Emergency centre attendance data was collected from registers in the triage office and EC clinicians' consultation rooms. For patients admitted to hospital, additional data was sourced from admission ledgers, ward registers and nurses' handover documents from all surgical wards in the hospital including the paediatric ward. Finally, data was collected from patient case notes for those admitted to the wards and emergency centre record cards for those discharged from EC. We included all adults and children whose presenting complaint involved trauma, injury or burns and excluded patients attending for follow up consultation.
Data was collected manually, cross checked to avoid duplication and collated anonymously on Excel spreadsheet for analysis. Categorical data were expressed as percentages, while continuous data were expressed in terms of means and medians with interquartile ranges (IQR) as appropriate. Categorical variables were compared using the chi-squared test with statistical significance assumed when p < 0.05. Permission for the study was granted by the Sierra Leone Ethics and Scientific Review Committee.
Results
Over the 3-month study period, a total of 2928 patients were triaged at the EC of which 340 (11.6%) were trauma related attendances (Fig. 1 ). 66% of these injured patients were male and the mean age was 26 years with age 15-29 years being the most common group to present and children under the age of 15 accounting for 15% of presentations (Table 1) . Age was not documented in 18.8% of cases and 22.6% of patients were documented only as adult when patients were not able to give an accurate date of birth.
Patients were triaged on arrival using the South African Triage Scale (SATS) [18] . Fourteen percent of patients were categorised as triage category red (emergency) and 27% were category orange (very urgent). The evening shift [1400-2000] was the busiest time for trauma presentations with 40% of total injury related attendances. In addition, red and orange cases accounted for 52% of all presentations on the evening shift and 44% during the night shift compared to only 27% of patients that present during the early shift [0800-1400] (p < 0.001). While trauma attendances were lower in absolute numbers at weekends compared to weekdays, the proportion of injury related presentations attending the EC was higher at weekends (17.9% of all presentations) compared to 10.6% of weekday attendances (p < 0.001).
The most common mechanism of injury was road traffic accident which was responsible for 55% of injuries ( Fig. 2) , followed by falls (17%) and then assaults (14%). Of the assaults, 43% were due to penetrating trauma (17 stabbings and 3 gunshot wounds), 19% were blunt trauma and the remainder did not have a mechanism documented. Looking specifically at children (age less than 16), road traffic accident remained most common (41%) followed by falls (25%) but burns was the third most common cause for presentation with 16% of attendances.
After triage, patients were assessed by a clinician. The majority of patients were seen by doctors (53%) while Community Health Officers (CHO) saw 44% of patients and there was no record in 3% of cases. Of those cases that were seen by a doctor, 71% were assessed by a house officer and the remainder were seen by a medical officer. 19% of category red (emergency) and orange (very urgent) were seen by a medical officer, the rest were seen by house officer or CHO. Of the 340 injured patients that presented to Connaught during the study period, 154 (45%) were admitted, representing 68% of all adult surgical admissions and 27% of total paediatric admissions. Seventy percent of admissions were patients that had presented directly to the hospital, the remainder were referred from other hospitals around the country. In-patient records were available for 72% (n = 96) of adult patients and all paediatric patients. For adult in-patients, where data was available for mechanism of injury and body area injured (Table 2) , we identified that head injury was the most common primary presenting injury (41%) followed by injury to the lower limbs (22%).
There were 5 surgical procedures undertaken in the adult patients; 1 exploratory laparotomy for stab wound, 1 open fracture reduction and fixation and 3 wound debridements including 1 limb amputation. Six paediatric patients underwent surgery including reduction of supracondylar fracture, drainage of haematoma and 4 maxillofacial procedures.
The median length of stay for adult patients was 4.5 days (IQR 2-11). The longest stay was a patient with a neck of femur fracture that was admitted for 55 days. It was interesting to note that a total of 49 patients (51%) either self-discharged or were taken by family against medical advice. The median length of stay for children was 7 days (IQR 4-14) with an in-patient mortality rate of 23%. Data on adult mortality was not available.
Discussion
Our study demonstrates that trauma accounts for a significant burden of disease in Sierra Leone, accounting for 11.6% of all emergency centre attendances at the main government referral hospital. Almost half of these injured patients are subsequently admitted to hospital and make up two-thirds of all adult surgical admissions and 30% of paediatric surgical admissions. We found that trauma patients are predominantly male and young with the majority aged less than 45 years old. These findings are in keeping with a recent populationbased survey [10] and similar to attendance demographics from other African low and middle income referral centres in Malawi [19] , Mozambique [20] , Zambia [21] and Botswana [22] . The study from Botswana found that trauma represented between 6 and 10% of emergency admissions across 5 centres. A recent South African study [23] analysed data from the District Health Information System on trauma attendances to emergency centres in KwaZulu-Natal. This found that 27% of emergency centre visits were trauma related with injured patients accounting for 2.4% of admissions. This is in a region with a predicted annual trauma incidence of 12.0 per 1000 population and a higher rate of inter-personal violence [24] . The high admission rate in our study could be explained by a number of factors. As well as Connaught receiving referrals from other district hospitals, patients may often access hospital care late when pathology is complex and advanced or attendance may only be prompted by more significant injury. The fact that 41% of patients that attended the EC were triaged as emergency or very urgent categories adds strength to this argument.
We found that trauma accounts for a higher proportion of overall EC attendances in the evening and overnight and these presentations are of higher acuity than those that present during the morning shift. There is little data reported in the literature describing triage severity scores in trauma patients or the time of day that they present in low-income settings so our study is fairly unique in this respect. These findings could be due to patients arriving later in the day from surrounding districts or referral hospitals as well as violence and accidents occurring more frequently at night when drivers and riders are fatigued and alcohol or other illicit substances may be contributing factors. This has implications for service provision and design as staffing numbers and seniority are generally higher during the dayshift. Even during this period, many severely injured patients are being initially assessed and managed by junior medical staff.
We found that road traffic accidents were the most common cause of injury overall, followed by falls and then assaults. It is not surprising that injuries due to traffic accidents were so common, low-income countries across Africa are currently experiencing a dramatic increase in traffic related trauma and Sierra Leone is no different [24] . The reasons for this are multi-factorial including an increasing number of vehicles on the roads [25] driven by poorly trained drivers and riders, inadequate transport infrastructure to accommodate this growth and poor enforcement of safety legislation [5] . Many roads in Freetown do not have pavements and pedestrians are forced to walk among the traffic and petty trading occurs along the streets of big cities like Freetown. In addition, during the Ebola epidemic, the use of motorbike taxis increased within the city with passengers reluctant to wear helmets for fear of infection. A cross-sectional survey conducted in 2012 [10] found that falls were the most common cause of non-fatal injuries (40%), followed by wounds from blunt trauma and then burns. Road traffic injuries were the 4th most common cause of injury but the leading cause of death. This differs from our study but this could be explained by traffic related injuries being more severe and requiring attendance at hospital. Many injuries due to falls or wounds will be managed at home or in community health care facilities. In addition, the Western Area in which Connaught is based is more urbanised than the rest of the country and therefore more likely to see a higher degree of traffic related injuries than more rural populations. A similar finding was noted in Ghana [26] .
Burns were the fourth most common reason for presentation and third most common cause of injury in children but no burns surgery was carried out due to lack of surgical facilities. A retrospective study looking at admissions to Bo government hospital, in Sierra Leone's second biggest city after Freetown also found that burns were a common cause for admission in the under 5 age-group [27] and burns prevalence is estimated at 4%, most frequently reported in the 0-4 age group [28] . Burns are a frequent cause of morbidity and mortality amongst young patients in low-income countries in association with poverty and crowded living conditions, mostly occurring at home due to hot liquids and open flames [29] .
The head and lower limbs were the most commonly injured body parts in patients admitted to the surgical and trauma wards. A similar finding was identified in a recent Kenyan study [30] as well as the cross sectional survey in Sierra Leone [10] and this links in to the fact that pedestrians and motorbike riders are more commonly admitted. These patients are more vulnerable and less protected than people in vehicles and helmets may not be worn as previously stated. This is the first study to detail the burden of trauma and injury that presents to the national adult surgical referral hospital in Sierra Leone and, as such, can be used to guide training, resources and quality improvement initiatives to improve the care of these patients that form a majority of surgical admissions from the emergency centre. There is currently no funding available for a formal trauma registry in Sierra Leone and the pre-hospital service is in the early stages of development. The large majority of patients arrive at hospital on foot or by public transport. The hospital emergency and trauma service are working to improve the management of trauma patients through staff training and the introduction of a trauma pathway but it is important to document the extent of disease in order to gain financial backing and influence policy and preventative measures at a national level. Surgical capacity at the hospital was severely diminished during the Ebola outbreak [12] which may explain the small number of surgical procedures carried out in this study. The hospital employed 8 surgeons prior to the epidemic, 3 of whom died and during the peak of the epidemic, surgery rates fell to 3% of pre-Ebola levels [12] . At the time of data collection, surgical activity was still limited and there is currently only 1 paediatric surgeon based in the city with no burn surgery equipment available. The situation is improving, with WHO and Ministry focus on human resource development, establishment of a university teaching hospital complex and accreditation for basic surgical training.
We acknowledge that our study does not capture the full extent of trauma in Freetown. Many trauma patients in the city are managed by a non-government organisation-run surgical centre based outside the city. Patients with less severe injury will be managed in smaller facilities or in the community without seeking care or by traditional healer. Significant barriers to accessing care exist including inadequate numbers of trained staff, lack of money to pay for treatment or transport to health facilities as well as lack of trust in the facilities [31] . All of these factors may also explain why many patients self-discharge.
The other significant limitation is the retrospective nature of the study. An attempt was made to minimise the amount of missing data by using multiple sources and registers and we are confident that the majority of patients presenting to the EC were identified, although a minority may have not been triaged but seen directly in the resuscitation area or may have died on arrival. Although data on basic physiology is recorded on the SATS form at triage, this was not collected as part of this study as triage category was used a surrogate marker for severity of presentation. This data could potentially be useful for predicting need for admission and risk of mortality and will be incorporated into future audit tools. We were unable to collect mortality data for adult patients and it was not possible to obtain admission records for 28% of adult patients. Other low-income trauma studies have identified similar limitations due to inadequate medical records and documentation [20, 32] . Mortality was not routinely recorded in the trauma ward ledger, however, this process is now undergoing review by the hospital quality improvement committee and morbidity and mortality meetings have been established.
Subsequent to collection and presentation of this data to the hospital surgeons and management, there have been several initiatives to improve data collection and a focus on developing the trauma service. A trauma form has been developed in partnership with the surgical staff that is added to the patient clinical record and completed by nursing and medical staff. This is adapted from the African Federation for Emergency Medicine trauma form and includes data on presentation, mechanism of injury and basic physiology measurements that are routinely recorded by triage staff. The hospital records system has recently been revolutionised with introduction of basic information technology and a trauma audit tool based on Epi-Info software is in the process of being developed to facilitate registry development. Use of the trauma form is currently being audited and two successful Primary Trauma Care courses, including a train-the-trainer course, have been run.
Traumatic injuries account for a significant burden of illness in Sierra Leone, especially in the government referral hospital based in Freetown, the capital city. Current systems are inadequate to effectively manage this volume of injury and quality improvement initiatives in line with World Health Organisation guidelines [33] are being instigated to address this deficiency including training of clinical staff, improved surgical resources and improved data collection. Funding for a formal trauma registry is urgently required. Accurate data collection will strengthen the need for a robust pre-hospital care system as well as focus public health initiatives to reduce and prevent injury through legislation and government policy. The recent refurbishment of the emergency centre and trauma unit at Connaught aims to facilitate this process and improve outcomes for this young cohort of patients.
